Introduction. Only little information is available on health-related quality of life (HRQoL) and its changes during the course of a normal pregnancy. We studied changes in HRQoL in a pregnant population during pregnancy and until 1 year postpartum in different body mass index (BMI) groups. Material and methods. Seven hundred and fifty pregnant women attending the first ultrasound examination before gestational week 14 were invited to participate in a longitudinal, communal-based survey. The participants were divided into three groups according to their BMI; <25, 25-29.9, and ≥30 kg/m 2 . The women were asked to fill in questionnaires assessing HRQoL (15D), depressive symptoms (Edinburgh Depression Scale, EPDS), medical, obstetric and socioeconomic status at baseline. HRQoL and EPDS were re-assessed at 30 weeks of gestation, and 6 weeks, 3 and 12 months postpartum. Results. Of the invited 750 mothers, 325 (43%) returned the questionnaires and at least one follow-up questionnaire. At baseline, mean 15D scores decreased with increasing BMI but the difference was not statistically significant when adjusted for age, educational attainment, parity or EPDS-scores (0.929, 0.921 and 0.916, p = 0.16). During the course of pregnancy, the HRQoL of all women decreased but this decrease was significantly greater in the obese group (À0.088; 95% CI À0.110 to À0.065) than in the other groups [À0.054 (95% CI À0.062 to À0.045) and À0.051 (95% CI À0.068 to À0.033), p = 0.019]. Within 3 months postpartum the mean HRQoL recovered in all BMI groups to baseline levels, irrespective of the mode of delivery or pregnancy-related complications. Conclusion. The burden of pregnancy is heavier for the heaviest.
Introduction
The World Health Organization defines health as a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity (1) . Health-related quality of life (HRQoL) includes the individual's physical and mental health perceptions together with health risks and conditions, functional status, social support and socioeconomic status (2) .
Even though pregnancy is a period of rapid changes in a woman's physiological, psychological and sociological dimensions, only little information is available on HRQoL and its changes during the course of pregnancy.
The Physical function domain of the SF-36 HRQoL instrument has been shown to deteriorate towards the third trimester and improve in the postpartal period (3) (4) (5) . Also depressive symptoms seem to increase during pregnancy and decline after labor (3, 5, 6) . During a normal pregnancy women often experience usually benign, but disturbing, symptoms, such as nausea, disturbed sleep, regurgitation and changes in bowel function, urinary symptoms, and back pain, all of which may impair HRQoL (3, 7, 8) . Perinatal depression, anxiety and fear of childbirth may also impact the HRQoL of the motherto-be (8, 9) . The changing body, increasing weight, and changes of sexual functions during pregnancy and postpartum may expose women to perinatal depression (10, 11) . Pregnancy-related complications and their treatments can affect the HRQoL of a pregnant woman, although the changes reported in most studies seem to be short-term and reversible (12) (13) (14) . The newborn infant's potential health problems may also have an effect on the mental well-being and HRQoL of the mother (15) .
The satisfaction with the physical domain and physical component scores of HRQoL postpartally has been shown to be lower after operative delivery than vaginal delivery (14, (16) (17) (18) . Other obstetrical parameters do not seem to have an effect on the physical domain and only mildly affect the mental component postpartum (14) . Furthermore, there also seems to be a positive association between social support and socioeconomic situation and perceived HRQoL during the pregnancy (3, 19) . As the prevalence of obesity is increasing globally and has more than doubled since 1980 (20) , the proportion of overweight and obese parturients has also simultaneously increased. In 2014, 35% of Finnish parturients were overweight and 13% obese (21).
Obesity in general is associated with a reduced overall HRQoL, irrespective of the presence of comorbid conditions (22) . In particular, overweight women seem to be more prone to unhappiness and impaired HRQoL (23) (24) (25) . Furthermore, obesity is a known risk factor for gestational diabetes, hypertensive and thromboembolic complications, macrosomia of the fetus and an increased risk for operative delivery.
The objective of this study was to define the changes in HRQoL, assessed by the 15D instrument, during pregnancy and 1 year postpartum in an unselected pregnant population. The main outcome was the association of pre-pregnancy BMI and peripartal changes in HRQoL in different BMI groups.
Material and methods
In Finland, all pregnant women are offered an ultrasound examination during the first trimester (performed between gestational weeks 10 weeks 0 days-13 weeks 6 days) as a part of the communal pregnancy program. Between August 2011 and August 2012, consecutive women enrolling in the first ultrasound examination were invited to participate in this study. The study was executed in three maternity outpatient clinics of the Helsinki University Hospital and in the South Karelia Central Hospital in Lappeenranta, Finland. The criteria for inclusion were: (1) a vital pregnancy with gestational weeks <14, and (2) the ability to read the Finnish or Swedish version of the questionnaires. Women were informed that their participation was voluntary and would not affect their future follow up or medical care.
Eligible women who were willing to participate were asked to return the questionnaires, handed out after the ultrasound examination, by mail. The follow-up questionnaires together with a prepaid return envelope were mailed to them on approximately gestational week 30, and 3, 6, and 12 months postpartally. If the questionnaires were not returned within 2 weeks, one reminder was sent.
The primary outcome of the study was the overall HRQoL of the participants measured with the 15D score. The 15D instrument is a validated, generic, self-administered instrument which can be used both as a profile and as a single index utility score measure (Appendix S1). The 15D questionnaire includes 15 dimensions: moving, seeing, hearing, breathing, sleeping, eating, speech, excretion, usual activities, mental function, discomfort and symptoms, depression, distress, vitality and sexual activity. For each dimension, the respondent chooses a value between 1 and 5 to describe her current state of health (best level = 1; worst level = 5). The valuation system of
Key message
The HRQoL decreases during the pregnancy, but the decrease is significantly greater among obese women, even in the absence of pregnancy-related complications. In addition to medical complications associated with obesity, it also increases the subjective burden of pregnancy. the 15D is based on an application of the multiattribute utility theory. The single index (15D score) on a 0-1 scale, representing the overall HRQoL, is calculated from the health state descriptive system using a set of population-based preference or utility weights. Weights for each level of each dimension are obtained by multiplying the level value by the importance weight of the dimension at that level. The level values on a 0-1 scale, reflecting the goodness of the levels relative to no problems on the dimension and to being dead, and the importance weights summing up to unity, have been elicited from representative population samples using a combination of rating scale and magnitude estimation methods (ratio scale with quantifiers). The total 15D score represents the HRQoL of the subject, with 1 describing the best possible situation (no problems on any dimension) and 0 the worst (equivalent to being dead) (26) .
Depressive symptoms were assessed with the Edinburgh Postnatal Depression Scale (EPDS), which is a validated, 10-item self-report scale to screen for antenatal and postnatal depression in the community. Total points vary between 0 and 30 and cut-off points of 10-13 indicate a clinically meaningful risk of depression (27) . If the total scores reached 13 points or more, or the woman had thoughts of harming herself, the study team made sure that the patient received appropriate help from the care provider.
The medical history of the participants was assessed with questions concerning chronic diseases, diagnosed mental disorders and self-reported current medication. If the participant had a significant medical condition requiring regular medication, it was included in the analysis as a chronic medical condition. Obstetric history comprised the number of prior pregnancies, deliveries, miscarriages and induced abortions.
History of smoking (no/quitted/currently smoking; the number of cigarettes per day) and consumption of alcohol (portions per week before pregnancy and currently) were also collected. Height and weight before pregnancy were self-reported and body mass index (BMI) was calculated from these parameters.
Education was determined by the number of years of education and the current working status, categorized as currently working, studying, temporarily at home with children, or unemployed.
Data concerning the pregnancy and the newborn were collected from the hospital records. All ICD-10 diagnoses of the mother and child during the pregnancy and up to the point of discharge from the hospital were collected together with the mode of delivery (vaginal, operative vaginal, and operative labor) and the full gestational weeks at labor.
Statistical significance of the hypotheses of linearity was evaluated using generalized linear models with appropriate distribution and link function. In the case of violation of the assumptions (for example non-normality), a bootstrap-type test was used. The normality of the variables was tested using the Shapiro-Wilk Wtest. Repeated data (relative change over time) were analyzed using generalized estimating equations (GEE) models with the unstructured correlation. The STATA 14.0 statistical software package (Stata Corp, College Station, TX, USA) was used for all analyses.
The Ethical Committee of the Helsinki University Hospital approved this study (Ref 75/13/03/03/2011). Participants entered the study voluntarily and signed an informed consent form.
Results
A total of 750 consecutive women were invited to participate. Of these, 325 (43%) returned the baseline questionnaire and at least one follow-up questionnaire. The median duration of pregnancy at baseline was 11 weeks 6 days (SD 10 days). Before pregnancy, 72.3% of the women were normal weight (BMI <25.0 kg/m 2 ), 17.5% overweight (BMI 25-29.9 kg/m 2 ), and 10.2% obese (BMI ≥30 kg/m 2 ). There was a linear positive association between age and BMI, and a negative association between educational attainment and obesity. There was no statistically significant association between parity and reported chronic diseases, or mental disorders between different BMI groups at baseline. The mean EPDS-scores at baseline were also comparable between the groups. Baseline characteristics of the women are presented in Table 1 .
The cohort included three women with multiple pregnancies, all of which were gemini. In three pregnancies there were fetal abnormalities detected prenatally (one prune-belly syndrome, one hypoplastic kidney and one cardiac abnormality). Thirty-two women (10%) had a diagnosed chronic disease (14 asthma, six hypothyroidism, three intervertebral disc disease, two multiple sclerosis, two hypertension, one ulcerative colitis, one type I diabetes, one hyperthyroidism, one Sj€ ogren's syndrome, and one scleroderma).
The mean 15D score at baseline in the whole cohort was 0.926, the mean 15D scores between BMI groups were not different (p for linearity = 0.16; after adjustment for age, educational attainment, parity, and EPDS-scores p = 0.42) ( Table 1 ). The number of respondents at each time point is presented in Figure 1 .
The mean 15D score of all women decreased from baseline to the third trimester (p = 0.019). Among the obese women, the mean 15D score decreased significantly more from baseline to late pregnancy compared with the mean decrease in the 15D score among normal weight or overweight women. There was no single dimension to explain the more pronounced decrease of the mean 15D score among the obese women. The difference was statistically significant when adjusted for age, educational attainment, parity and EPDS scores [À0.088 (95% CI À0.110 to À0.065 compared with À0.054 (95% CI À0.062 to À0.045) and À0.051(95% CI À0.068 to À0.033, p = 0.019 in the women with a BMI ≥30 kg/m 2 , <25.0 kg/m 2, and 25-29.9 kg/m 2 ). The mean 15D scores quickly returned after delivery to the same levels as they were in early pregnancy and continued to rise slightly at least up to 1 year postpartum in all BMI groups (Figure 1 ).
In the obese group, 51% of women were treated in the hospital-based maternity outpatient clinics because of some pregnancy-related complication compared with 5% in the normal weight group and 18% in the overweight group (p < 0.001). Gestational diabetes was the most common cause for the visits (Table 2) .
Among the obese women, 42.4% delivered by cesarean section, compared with 17.9% and 21.1% among the normal weight and overweight groups, respectively (p = 0.031). Scheduled hospital-based check-ups for the newborn baby were more than twice as frequent in the group of obese mothers than in the other two groups but the difference did not reach statistical significance (18.2 vs. 7.7% and 7.1%, respectively, p = 0.119).
Discussion
The mean 15D scores of all pregnant women decreased towards the third trimester, but the decrease was statistically significantly greater among obese women. The burden of pregnancy in the light of changes in perceived 23 (10) 6 (11) 3 (9) 0.97 Smoking, n (%)
12 (5) 1 (2) 2 (6) 0.51 Binge-drinking once a month or more, n (%)
4 (2) 1 (2) 1 (3) 0.88 Mental disorder, self-reported, n (%)
22 (9) 4 (7) 6 (18) 0.21 EPDS, ≥10 (%)
22 (9) 9 (16) 4 (12) 0.38 EPDS, mean (SD) 4.5 (3.7) 4.7 (3.9) 4.5 (4.4) 0.90 Abortion, ≥1, n (%) 21 (9) 7 (12) 7 (21) 0.095 Miscarriage, ≥1, n (%) 51 (22) 22 (39) 6 (18) HRQoL thus seems to be heavier among the heaviest. Already 3 months postpartum, the mean 15D scores in all BMI groups had returned back to the early-pregnancy level and stayed stable up to 12 months postpartum. The 15D instrument has been used previously in a number of studies concerning cost-effectiveness of healthcare interventions and for measuring HRQoL in different populations and patient groups. It has also been used in some studies for assessment of HRQoL of pregnant or postpartal populations (28) . In addition to reporting on HRQoL changes during pregnancy in an unselected material, the current study also provides a healthy control group for a lifestyle intervention study designed for women at substantial risk for gestational diabetes (29) which used the 15D as one end-point for evaluating the effectiveness of the intervention.
With increasing BMI, the women in the present study needed more hospital-based maternal out-patient follow ups and had an increased number of pregnancy-related complications. However, the pregnancy-related complications did not explain the observed 15D score decrease in the obese group.
The low response rate can be seen as a limitation of this study. Only 43% of women who were invited, participated in the study, and the study population consists mostly of women from the Helsinki metropolitan area and more women with higher educational attainment and less overweight and obesity than in the other parts of the country. In addition, the participants of the study were mainly women of original Finnish population and, for example, no women with immigration background. It can be speculated whether our results can be generalized to the whole population, or whether the changes in HRQoL in a more heterogeneous population would be even more apparent.
In line with previous studies, in which the SF-36 or SF-12 instrument was used, the mean HRQoL during pregnancy deteriorates towards the third trimester but returns rapidly to pre-pregnancy levels after delivery (3) (4) (5) . The change in the 15D score that is proposed to be subjectively meaningful is considered to be AE0.015 (30) . Consequently, the difference in the mean 15D scores between age-matched non-pregnant general female population (0.936) (26) and the mean 15D score of our whole pregnant population at baseline (0.926) is not considered important in the sense that women felt a difference. By contrast, the change in the mean 15D score from early to late pregnancy was clinically significant in all BMI groups.
Differences in perceived social support between the groups of our study cannot be ruled out (3, 19) , even though there was no statistically significant difference between the proportion of women living with a partner between groups. Although the women in the obese group were older and their educational attainment was lower than that in other BMI groups, there was no difference in the incidence of chronic diseases between different BMI groups. Also the incidences of reported diagnoses of mental disorders, and the proportion of women scoring higher on the EPDS (≥10), suggestive of perinatal depression, were similar in the different BMI groups.
Even though the risk for operative delivery was significantly higher in the obese group, in contrast to some prior studies (16, 18) we did not find a significant association between the mode of delivery and HRQoL at any measured time point. In contrast to Carlander's study, using the SWED-QUAL (16), our cohort also included multiparous women, which makes the comparison difficult. In Jansen's and Torkan's studies (17, 18 ) the effect of mode of delivery on HRQoL was assessed up to 6 and 14 weeks postpartum with the SF-36, whereas our first assessment was performed 3 months postpartum. Within this 3-month postpartum period most women seem to recover physically from the delivery, irrespective of the mode of delivery (16, 18) .
Whether the newborn child had been scheduled for check-ups in hospital after the discharge, instead of normal outpatient care, did not seem to affect the HRQoL or depressive symptoms of the mother up to 3 months postpartum. Our study does not allow firm conclusions concerning the HRQoL of the mother and the health of the newborn, as the incidence of severe medical conditions among the newborns was very low in our cohort.
We did not collect data of the length of the time period between a prior pregnancy and the index pregnancy, and we do not have data on possible complications during previous pregnancies. The fear of labor might also affect also the anticipation women feel for the ongoing pregnancy, which could have some effect on estimated HRQoL. As the percentage of women who visited maternity hospital polyclinics because of fear of labor was similar in different BMI groups, there does not appear to have been this kind of a bias in our study. It is worth noting that the changes in HRQoL among overweight pregnant women (BMI 25-29.9) were similar to those of normal-weight women. Could the more pronounced impairment of HRQoL among the obese women be an additional pre-pregnancy motivational factor for weight-reduction? This changing pattern of HRQoL between BMI groups should be taken into account when planning clinical interventions in the future. However, it is positive that after delivery the HRQoL returns back to the early-pregnancy levels in all BMI groups despite pregnancyrelated complications or the mode of delivery, and may even improve slightly during the first postpartum year.
In conclusion, the HRQoL decreases in all BMI groups during pregnancy, but significantly more in the obese group, even without pregnancy-related complications. However, HRQoL seems to return to the early-pregnancy level soon after labor in all BMI groups. The burden of pregnancy is heavier for the heaviest.
